The method of characteristics has played a very important role in mathematical physics. Preciously, it was used to solve the initial value problem for partial differential equations of first order. In this paper, we propose a fractional method of characteristics and use it to solve some fractional partial differential equations.
Introduction
In the past centuries, many methods of mathematical physics have been developed to solve the partial differential equations (PDEs) [1 -2] , among which the method of characteristics is an efficient technique for PDEs [3] .
Fractional partial differential equations have attracted many researchers' interests.
Then one of the questions may be naturally proposed: would it be possible to derive the exact solutions of partial differential equations (FPDEs) using a fractional method of characteristics? Recently, with the modified Riemann-Liouville derivative [4] , G.
Jumaire ever proposed a Lagrange characteristic method [5] which can solve the
where .    However, in most cases, the two fractional order parameters  and  may not be equivalent.
In this letter, we present a more general fractional method of characteristics and consider the case .    * Corresponding author, E-mail address: wuguocheng2002@yahoo.com.cn (G.C. Wu). 2 
Properties of Modified Riemann-Liouville derivative and Integral
Through this paper, we adopt the fractional derivative in modified Riemann-Liouville sense. The modified Riemann-Liouville derivative has been successfully applied in successfully applied in the probability calculus [6] , fractional Laplace problems [7] , fractional variational calculus [8] and fractional variational iteration method [9] .
Firstly, we introduce the definitions and properties of the fractional calculation. 
The modified Riemann-Liouville derivative is defined as
One also can obtained Eq. (3) through consequence of a more basic definition, a local one, in terms of a fractional finite difference [10] 
Then the fractional derivative is defined as the following
Some properties for the proposed modified Riemann-Liouville derivative are listed (a) Fractional Leibniz product law [10] ( ) ( ) ( ) 0 ( ) = ,
where
. Much more generally, we can have
Note that the properties (a) and (b) lead to the integration by parts:
(c) Fractional Jumarie-Taylor series [10] () 
(e) Some useful formulas
(1 ) ;
(1 ) .
Fractional Method of Characteristics
It is well known that the method of characteristics has played a very important role in mathematical physics. Preciously, the method of characteristics is used to solve the initial value problem for general first order. Consider the following first order equation,
.
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The goal of the method of characteristics is to change coordinates from ( More generally, we extend this method to linear space-time fractional differential
Expand u as the fractional Jumarie-Taylor's series of multivariate functions [10] ,
The total derivative here is more generalized. 
Then we can obtain 
, (1 ) . 
